Introduction: M.B.B.S. (Bachelor of Medicine, Bachelor of Surgery) is a challenging period for personal, academic & professional growth of a student. Resilience, the ability to regain original strengths after facing stressful situation is important while dealing with the challenges during M.B.B.S. course. Type of coping can affect resilience. This study aims to assess the resilience in M.B.B.S. students and find the correlation with coping. Materials and Methods: A cross-sectional study was carried out on consecutively selected 250 M.B.B.S. students. Participants were interviewed with self-reporting questionnaires. Data was collected using semi-structured proforma, resilience scale and mechanisms of coping scale. Statistical analysis was done using mean, standard deviation, chi square test, t test, Pearson's correlation, regression analysis and ANOVA wherever needed. Result: Mean resilience score was 5.02 with no significant gender differences. Resilience score was significantly higher in first & second year students and interns. Students with higher resilience score were using problem solving as a major coping. Participants with very good relationship with their family, colleagues and teachers were significantly more resilient. Those having addiction of any sort had significantly low score on resilience and problem solving coping. Participants requiring longer time to come out of stressful situation had lower score on resilience. Participants facing a stressful life situation had significantly less score on problem solving. Conclusion: Resilience is positively influenced by problem solving, better relationship with others & less academic stress. It is negatively influenced by emotion based coping, exposure to stressful situation, need of longer time to recover, addiction and higher academic stress.
Introduction
Medical under graduate course is considered as very vast & exhaustive and the period of MBBS being stressful for the students. 1 Medical school is a challenging experience during which students undergo a personal change and professional growth. The challenges they face during this period are varied and unique to each student's context and experience. These challenges can be personal, academic, professional or social. Some of the factors responsible for stress in medical students include being away from home for the first time which implies leaving all previously learned support systems of parents, siblings and school friends, taking responsibilities for own needs, higher academic competition, multiple exams, changing pattern of exams, burden of Post-graduate entrance exam, difficulty in time management and more importantly constant attempt to be clinically competent. There are many studies in the literature focusing on assessment of burnout, depression, phobias or other psychopathology in medical undergraduate students [2] [3] but the factors responsible to build the roots of positive mental health in them are seldom studied.
Resilience is a dynamic process by which individuals show positive adaptation even when they experience significant trauma or adversity. 4 It's an ability to bounce back when encountered with stress or trauma, sometimes even growing from the experience. 5 In other words it is the positive capacity to cope with stress. Resilience is required for academic success, to overcome challenges during clinical training and for coping positively with stress in professional life. 6 Resilient students report greater wellbeing including a positive outlook about their learning environment, good quality of life and academic success. [7] [8] Coping is a process by which an individual maintains the equilibrium of one's emotional states while dealing with stressful situations. It can be viewed as a stabilizing factor that helps individuals in maintaining psychosocial adaptation during any stressful event. Studies have shown that higher levels of coping skill are associated with higher positive adjustment 9 and less symptoms of burnout. 10 Broadly there are two major type of coping strategies; problem focused coping and emotion focused coping. Problem-focused coping is, working actively to alleviate the stressful personenvironment relationship by focusing on 'changing the circumstances' whereas emotion-focused coping, involves 'attempts to regulate internal emotional consequences' of stressful or potentially stressful situation instead of changing the situation itself. This coping strategy involves thoughts or actions that relieve or reduce the emotional impact of stress.
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It is important for a medical student to have appropriate coping skills to handle any stress they encounter during their MBBS studies, as failure to resolve stress can lead to serious professional and personal consequences 12 in long term. Resilience, as a quality to positively deal with adverse conditions and keep oneself moving on, is also important in this context. During medical training it is important to find out students with low resilience or inadequate/impaired coping as they are at risk of developing emotional problems like burnout, depression or adjustment disorder.
With this background, this study was conducted to assess the resilience and coping skills in MBBS students and to find the correlation between them.
Materials and Methods

Study design
We conducted this cross sectional study in a medical college recognized for undergraduate and post-graduate studies. The undergraduate curriculum of M.B.B.S. (Bachelor of Medicine and Bachelor of Surgery) under the medical university includes 4.5 years of teaching and one year of rotatory internship. Thus the course is divided in to first year, second year, third year, final year and internship.
Sampling and data collection
The study protocol was approved by institutional Ethics committee (institutional review board) & departmental permission were taken. After completion of the study the manuscript was reviewed from ethics committee. In this study, 250 students participated. Students were approached in their respective lectures/classes. Year wise, out of various lectures of various teachers across the subjects of that year, one lecture was randomly selected. After the permission of concerned teacher 30 minute slot (of one hour lecture) was considered. Authors explained the students about purpose of the study and option of not participating in the study was also given to them. The study proforma which also included informed consent were distributed in the class. From first year Physiology lecture there were 37 participants, second year Microbiology lecture there were 88 participants, third year Ear, Nose and Throat (ENT) lecture, 30 participants and final year Surgery lecture, 79 participants were willing and completed the proforma. Regarding interns, a random medicine posting was considered and 16 of them consented and completed the proforma. The study was carried out over a period of 12 months (June 2016 to May 2017).
Tools
We assessed the students using 1) self-reported semi structured proforma which included questions regarding socio-demographic data, relationship history, academic details and personal profile. This also included detachable consent form. Confidentiality was maintained by using only the proforma number in the data analysis; 2) Resilience scale 13 -The personality characteristic of resilience is assessed using this 15-item Resilience Scale (RS). The RS used in this study is a modification of Wagnild and Young's (1993) 25-item RS. This modified scale consists of positively stated selfdescriptions to be responded on a 7-point Likert-type response scale, ranging from 1 (Strongly Agree) to 7 (Strongly Disagree). Overall resilience can be determined by totaling the respondents' responses and then dividing the sum by the number of items to obtain a mean resilience score. These responses can then be recoded, so that a high score will indicate a high level of resilience, with 7 being the maximum possible score. The modified 15-item RS has been found to have an alpha of 0.91 when used in a study of 41 adults taking part in an Outdoor Education Program.
14 Concurrent validity for the original RS has also been demonstrated in various studies by obtaining significant correlations between the RS and measures of constructs that are theoretically linked with resilience, including morale, life satisfaction, stress, self-esteem, depression and health. The 15-item RS has displayed a Cronbach's alpha level ranging from 0.85 (Time One administration) to 0.90 (Time Two administration), thus reflecting the high internal consistency of this scale 3) Mechanisms of coping scale 15 -devised by Dr. Rajesh Parikh, is a 30-item instrument derived from the "Ways of Coping Scale" by Folkman and Lazarus. Selected items of the original scale as well as 6 items relating to Fatalism are incorporated. The 30 items are divided into five factors that relate to five individual ways of coping viz. Escape Avoidance, Fatalism, Expressive Action, Problem Solving and Passivity. After administering the scale, the scores are computed for each of the five factors. Then mean factor score can be calculated. The averages of these scores can then be determined across the subjects. This is a time-tested method of scoring coping data. 16 It took approximately 20 minutes to complete the proforma for each participant.
Statistical Analysis
Authors collected the data and analysed it using statistical tests of mean, standard deviation, frequency, chi square test, t test, Pearson's correlation, regression analysis and ANOVA wherever needed. A p value of less than 0.05 was considered significant. Out of 250 participants 43.2 % mentioned that they study 11-20 hours per week, 28.4% were studying <10 hours/week whereas 20% said they study for 21-30 hours/week. 39.2% of the participants spent 41-50 hours/week in sleeping, 26.8% were sleeping for 31-40 hours/week whereas 16% were sleeping for just less than 30 hours/week. On enquiry in to the recreational activities 48% of the participants said that they have a very little time to spend on recreation (less than 10 hours/week) and only 10% said they manage to spend 21-30 hours/week for recreation. 74.8% of the participants were spending less than 5 hours for exercise.
Results
Around 50% of the participants had not attended any communications skills enhancing workshop or programmes and 70.4% never underwent any stress management training till the date of interview. 53.2% were facing some stressful life situation like financial crisis, chronically and severely ill close family member, interpersonal problem with family members, etc. 15.6% admitted having some or the other substance related addiction. Most of the participants had good relations with family, colleagues and teachers. 53.6% of the students admitted that they need more time for their academic activities on the other hand 48.4% agreed that they usually need more time than needed to come out of any stressful condition (Table 2) . Resilience Mean score of resilience in male students was 4.96 and that in females was 5.08 with total mean of 5.02 (Fig.  1) .
On comparing resilience score with respect to year of MBBS, it was found that first year, second year students and interns were significantly more resilient than third and final year students (p-<0.05) (Fig. 2) . 
Coping mechanisms
Mean scores for different coping mechanisms based on MOCS were tabulated as given above. Maximum mean score was found for problem based coping i.e. problem solving (mean score 1.89) and expressive action (mean score 1.75) compared to scores for emotion based coping mechanisms (express avoidance, fatalism and passivity) ( Table 3) . On correlating resilience and coping mechanisms with the year of M.B.B.S., it was observed that resilience was significantly more in the participants using problem solving as a major coping strategy (p-<0.01). In second year MBBS students, score on express avoidance subscale was also significantly higher (P<0.05) whereas in final year MBBS students passivity score was significantly higher along with high score on problem solving mechanism. No significant relation was found between resilience and coping strategies in interns (Table 4 ). Comparing resilience with mean of coping mechanisms in whole sample (not M.B.B.S. year wise) showed significantly negative correlation between resilience & Fatalism with p value <0.05 (more the resilience less the use of fatalism coping strategy). Resilience score was also found to be significantly higher in those with good or very good interpersonal relation with their family members (p-<0.001), colleagues and teachers (p-0.004) ( Table 5 ). Resilience score was significantly more in those who chose their profession by the choice of both themselves and their parents.
The score on resilience and problem solving type of coping were significantly low (p-0.014) in participants who admitted that they have substance related addiction, compared to those with no addiction. (Table 6 ) No statistically significant correlation found on comparing resilience with type of family (joint or nuclear), number of sleep hours and attendance of stress management workshop/communication skills workshop. Participants who agreed that they require more time to come out of stressful situations were found to have less score on resilience (p<0.001).
Participants who said they are facing a stressful life situation had significantly higher scores on all coping mechanisms (p<0.05) except problem solving. Students who agreed that they usually require more time to come out of any stressful situation were found having significantly low score on problem solving. No significant correlation was found between coping and attendance of stress management or communication skills workshop.
Discussion
Medical students who begin their career with high morale and enthusiasm usually experience relatively higher degree of stress which in turn may lead to burnout and depression during the training. They might not seek help because of the associated stigma or avoidance due to lack of awareness. Adaptation to the changed life style and 'high demand' nature of this professional training could be difficult in some of them. It is therefore necessary to analyse how adaptive they are to the stressful situations and how they cope up with the challenges they are exposed to, during their medical training.
More than 70% were staying in nuclear family which was as per the current trend of family system in urban areas.
Majority (around 3/4 th ) of the students were doing exercise for less than 5 hours per week which is very less considering their age requirement for exercise. This raises a question of whether this is the outcome of getting less time for self, not inclined for exercises or sports activity or spending more time for less physically exhaustive activities like internet, online games, spending time on social media or television and reading books? Being a professional course, self-study is an important aspect and pattern of recurrent examinations can add to increased amount of study related activities as reflected in the finding of some (8.4%) students studying more than 40 hours per week. As per the age of the student a sleep of 7-9 hours/day is expected in them making it 50-60 hours/week. 17 The students in this study were sleeping for less than required and 16% were unable to sleep even half of it (30 hours/week). Getting less time for recreational activities is common in medical profession. In this study nearly half (48%) of the students were spending less than 10 hours/week on leisure and recreational activities suggesting that they were getting less time to relax themselves. These factors may contribute to the stress and coping in medical students. Studies have shown that leisure activities can reduce stress in medical school. 18 Regular exercise and adequate sleep are important for psychological wellbeing and can be considered as supportive factors for good coping. This type of lifestyle in medical students can be one of etiological factors for higher level of burnout and stress in them. 3 Higher self-efficacy and optimism which are important components of resilience are associated with more active coping behaviour. 19 Resilient individuals have also been described as having meaningfulness, 20 confidence, 21 perseverance, 22 problem-solving skills 20 and flexibility. 23 These skills are important in M.B.B.S. students to make them confident and efficient doctors in future. This makes resilience an important aspect to be studied in this population.
This study showed no significant gender difference in resilience suggesting that gender doesn't play a significant role in relation to resilience. This was similar to the findings of other studies done on M.B.B.S. students 24 and adolescents. 13 Resilience score was significantly high in first year & second year students and interns compared to third and final year students. Third year (part I and II/final) is a year of high academic demands in terms of studies and clinical work which can be stressful to many students resulting in worries, decreased self-confidence and reduced ability to maintain positivity of thoughts and perform effectively. This can be a reason for low scores on resilience in this group. It can also be correlated with the findings by Lazarus who stated that the stressful conditions when viewed by a person as refractory to change the emotion-focused coping predominates and when they are appraised as controllable by action, problem-focused coping predominates 25 which is directly related to higher degree of resilience.
Problem solving coping score was less in second, third and final year M.B.B.S. students compared to first year students and interns. Stress levels are relatively high in third year, during the transition from classrooms to clinical work. The medicine taught in classroom is no longer in theory and the outcome or consequences of the care/medicine given are directly observable in the lives of patients. Students may encounter the clinical experiences as highly rewarding, but it can be challenging if patients' condition worsen. With practice and repeated clinical experiences students develop skills & clinical acumen and may start seeing every clinical situation as a challenge and opportunity to new learning. This results in more rational and problem based coping which is reflected in this study with high score in interns.
Authors also found that students with very good relations with their colleagues, teachers and family members were significantly more resilient. This can be explained as social and family supports are important factors not only for preserving positive mental health but also for providing and maintaining mental strength to cope up with stressful situations. During MBBS period colleagues are the main source of support & help with respect to emotional or academic issues. Good relations with them certainly serves as positive factor in coming out of stress. Some studies described other factors like optimism, humor, cognitive flexibility, cognitive explanatory style and reappraisal, religion/spirituality, exercise, capacity to recover from negative events having influence on resilience. 26 Participants with high scores on resilience also had greater score on problem solving subscale of coping and negative correlation with fatalism. This can be explained as problem based coping is based on rational thinking including analyzing any stressful situation and selfpotentials & weaknesses and then acting with most practical and feasible way. Such coping helps in early coming out of stressful situation and regaining normal strength at the earliest. Some studies have defined Resilience as "a dynamic capability that can allow person to thrive on challenges given appropriate social and personal contexts 27 and suggested that positive coping mechanisms such as seeking social support (problem focused coping) are positively associated with resilience.
Students facing a stressful life situation had significantly higher scores on all coping mechanisms except problem solving. Whenever individuals are exposed to any stressful situation, initial emotional responses are usually negative as body and mind takes time to accept and adapt to the situation. Going through the stress is a mixed state of emotions with perceiving the situation initially as the end and no way out. Individuals try to cope up with the situation with emotion based coping like express avoidance, fatalism and passivity but subsequently they realize the temporary nature of the situation, start thinking rationally & practically, they actively seek help by expressive action and use problem based coping. So, it is possible that individual uses multiple types of coping during stress as in this study. Studies also show that the ability to experience both positive and negative emotions simultaneously when exposed to a stressful situation increases flexibility of thinking and problem solving which can buffer individuals from developing stressinduced adverse consequences. [28] [29] Also those who confessed that they usually require more time to come out of any stressful situation had significantly low score on resilience and problem solving type of coping. This is obvious as resilience itself means bouncing back to original strength while facing any stress. Some researchers found that students who encountered more traumatic events experienced more personal growth, suggestive of resilience 30 which was contradictory to the findings of our study.
This study also showed that participants with alcohol or other substance addiction had low scores on resilience and problem solving. Literature mentions that addiction is a result of emotion based coping. Individuals with predominantly problem based coping (like problem solving) tend to find constructive and creative solution to deal with stressful situations. Studies 31 found that individuals who scored high on emotion based coping (fatalism, passivity and express avoidance), used more alcohol while experiencing a negative life event compared to those who scored low on emotion based coping.
We also found that participants who said they chose their profession by the choice of both themselves and their parents scored high on resilience. Getting in to the profession of choice can be a life satisfying event and studies show that medical students who sustained high levels of life satisfaction perceive medical school as less interfering in their social and personal life. Also they less likely use passive, emotion focused coping 32 which in turn can be the indicator of high resilience.
Burnout, a syndrome of emotional exhaustion, depersonalization and low personal accomplishment causing decreased effectiveness at work place 33 appears to be the most common form of stress. Hard work and intensity of studying activities during M.B.B.S. course predispose the student to psychological and physical exhaustion which may subsequently result in psychopathology and sometimes even the psychiatric disorders. Anxiety, depression and psychosomatic disorders are found prevalent in medical students 34 with stress as an important predisposing factor.
Thus it is important to analyze & enhance the resilience and coping strategies in medical students to make them efficient to deal with stresses that are prevalent throughout the medical training such as uncertainty about the future, economic problems, academic concerns and pressure with regard to success. Above factors might favor or precipitate manifestations of psychopathology and increases the necessity to assess college students' mental health. 35 If interventions (like mentorship program and individual guidance) to increase the resilience and improving coping are planned during M.B.B.S. period, the subsequent serious psychopathology can be prevented.
Conclusion
It can be concluded from the study that third and final year MBBS students had significantly low resilience compared to others. Problem solving coping was low in second, third and final year students indicating the need for interventions to prepare and help MBBS students during their transition phase from classroom teaching to more demanding clinical skills learning phase. Healthy and favorable relations with family, colleagues & teachers and problem focused coping were promoting factors for resilience. Facing stressful life situation and requiring more time to come out of it was associated with less use of problem solving coping. Presence of addiction was associated with low resilience and less use of problem focused coping indicating that addiction is a result of poor coping.
It can also be concluded that irrespective of a gender, first year MBBS students, using predominantly problem solving coping, having very good relations with colleagues, family & teachers and have chosen their profession by choice of themselves and their parents were found to be significantly more resilient. Similarly third and final year MBBS students with no very good relations with family, colleagues or teachers, using predominantly emotion focused coping who agreed that they require more time to come out of stressful situations and had addiction were significantly less resilient. No relation was found between resilience or coping and participation in stress management or communication skills workshops.
Implications
Resilience can be a key to enhance sustainability of medical students during health care training and to promote improving quality of patient care. Cultivating specific skills, habits and attitudes that promote resilience is possible for medical students and is need of the day. Medical institutes should encourage students to achieve a balance between academics and their social & personal lives and emphasize on development of healthy coping strategies.
Limitations
It was a cross sectional study conducted on a specific population, so findings can't be generalized. A longitudinal study at multiple centers with a larger sample size is recommended for future research.
